anthropogenic effects can be superimposed onto the natural history of species, 24 making it difficult to determine which effect is more important for a particular 25 species. Gomortega keule is an endangered tree that is found in one of the 26 world's biodiversity hotspots in central-south Chile. Human activities have 27 significantly impacted on the original habitat in this region in recent years and 28 are commonly considered to be the main cause of the scarcity of this species. 29
However, aspects of the natural history of this evergreen tree may also help 30 explain its present-day genetic structure. Therefore, in this study, we undertook 31 microsatellite genotyping of the two southernmost populations of G. keule, 32 which are 7.5 km apart from each other and well isolated from other 33 populations. We found that there was genetic differentiation between these 34 populations, suggesting that they exhibited at least some differentiation before 35 becoming isolated, most likely before human activities first impacted the region 36 some two centuries ago. Molecular estimates of their divergence time supported 37 a more ancient differentiation of the populations than would be explained by 38 human activities alone. Therefore, it is possible that their isolation may have 39 followed the extinction of megafaunal seed dispersers around 12,000 years 40 before present in this region, as indicated by fruit characteristics, the absence of 41 recruitment by seedlings and the existence of clonal trees. hotspots on Earth (Myers et al. 2000) . This region served as a refugium during 57 the Quaternary glacial period, with many species surviving as a result of the 58 temperatures being moderated by the ocean (Villagrán & Armesto 2005) . 59
Indeed, the distributions of several woody species are currently restricted to 60 latitudes 36º-40º, which has been attributed to this natural history (Villagrán & 61 Armesto 2005). However, over the last two centuries, this region has also been 62 extensively affected by fires, timber exploitation, land clearance and the 63 introduction of exotic forestry plantations (Armesto et al. 2010), and 64 consequently the population fragmentation and reproductive isolation that is 65 observed in many native woody species in these forests is commonly attributed 66 to anthropogenic disturbance. 67
68
Gomortega keule (Mol.) Baillon is an endangered species that is found in 69 central-south Chile. It exhibits a distribution pattern of small, isolated 70 populations over a narrow geographical area near to the coast ( Fig. 1 ; n = 75), six G. keule trees (trunk 147 diameters >20 cm) were growing from old stumps, while the remainder were 148 young trees or shoots (trunk diameters <10 cm) growing under the canopy in a 149 plantation of Pinus radiata. These young individuals were derived from the 150 stumps of old trees that had been cut before or at the time of plantation 151 establishment and so would be expected to have the same genotypes as the 152 original logged trees. No seedlings were seen during collection. By contrast, 153 population B (n = 63) mainly comprised very old trees, some of which were the The number of alleles that was found for each locus is presented in Table 2 . All 306 seven markers were polymorphic (major allele frequency <0.95) according to 307 Laurentin (2009) . The allelic richness and private allelic richness (after 308 rarefaction) were lower in populations A (2.19 and 0.34, respectively) and B 309 (2.13 and 0.24) than in C (2.63 and 1.61) ( Table 2) The level of heterozygosity that was identified in G. keule (Table 3) and H E (>0.2) occurred at locus Gk-31 for population A and locus Gk-35 for 319 group C (Table 3) , with exact tests for deviation from HWE being significant 320 (Bonferroni corrected P < 0.002) at each of these loci. The inbreeding 321 coefficient for each locus and population ranged from -0.233 to 0.874 (Table 4) The PCoA analysis (Fig. 3) showed that there was some differentiation between 347 populations A and B, which is consistent with their geographical location: these 348 populations are only 7.5 km apart (Fig. 1) and each occupies <1 hectare. 349
350
The dendrogram (Fig. 4) with a small number of large seeds (Fig. 2) that are re-growing in current or former forestry plantations. Given the very 515 limited levels of seedling survival at present, it will be difficult to maintain high 516 genetic diversity through natural seed production. Therefore, seeds or 517 vegetative material should be sampled from as many populations as possible to 518 maximise the amount of genetic diversity that is captured for immediate ex situ 519 conservation. However, the risks of outbreeding depression should also be 520 
